Modeling major histocompatibility complex binding by nonparametric averaging of multiple predictors and sequence encodings.
There has been considerable interest in statistical approaches that leverage the large volumes of experimental data to predict the binding of Major Histocompatibility Complex class I (MHC-I) molecules to peptides. Here we present our method for averaging together multiple predictors for MHC-peptide binding, where given a particular MHC molecule, a set of predictors and a set of training peptides, our method will average multiple simple predictors for MHC binding to produce a final prediction of the binding affinity between a given MHC molecule and a test peptide. The averaging of predictors is done using a nonparametric method, whereby for any test peptide, we identify similar peptides in the training set and average the predictions on the training set, weighted by each predictor's average accuracy for similar peptides in the training set. We show that our method significantly improves on individual predictors based on held-out data and also produces a predictor whose accuracy is competitive with state-of-the-art techniques based on the results from the Machine Learning in Immunology competition in which 21 submitted techniques were assessed on their accuracy in predicting the binding of HLA-A*0101, HLA-A*0201 and HLA-B*0702 molecules to 9-mer and 10-mer peptides.